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© Light emitting diode clusters for display signs. 



® A light emitting diode cluster unit (10) suitable 
for use in outdoor display signs. A cluster (14) of 
LEDs on a circuit board (22) is housed in a first 
socket (26) open to its front and nested in an outer 
connector socket (16). Electrical connections (29, 30) 
^are made from the rear of the first socket (26) via 
the connector socket (16) to a source of electricity. 



The connector socket (1 6) provides weather proofing 
and protects the circuit board (22) from torque. 
Moreover, the driver circuits of a display board into 
which the unit is connected may be shielded from 
ultraviolet rays. A tubular visor (12) may be provided 
to the front. 
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BACKGROUND OF 



Field of the Invention 

The invention relates to a light emitting diode 
cluster unit comprising an array of light emitting 
diodes and suitable for use in display signs such 5 
as those used on highways to display information 
to motorists. 



Background of the Invention jo 

Display signs used for advertising or for dis- 
playing direction or other information to motorists 
have an important feature in common. They should 
be eye-catching and their information should be ;s 
easy to absorb. This is especially true of signs to 
be located on the highway where the motorist may 
be moving fast and may need to absorb the in- 
formation quickly. 

Such display signs have traditionally used flu- 20 
orescent or incandescent lamps which are expen- 
sive in electricity and may need frequent main- 
tenance and repair. Each lamp usually forms an 
appreciable part of any letter in a display of in- 
formation, and so, if any one lamp becomes non- 25 
functional it has an appreciable effect on de- 
cipherability and as more lamps become non-func- 
tional it may be considerably more difficult to de- 
cipher the letter. 

U.S. Patent No. 4 727 289. issued 23rd Feb- 30 
ruary. 1988 to Akio and assigned to Stanley Elec- 
tric Co. Ltd., discloses a lamp comprising a plural- 
ity of light-emitting diodes (LEDs) on a printed 
circuit board and arranged inside a glass bulb. 
Current is supplied to the LED through a series 05 
resistor having an annular shape and fitted around 
the stem of the lamp. Lamps according to that 
patent may be used for displays while providing 
advantages such as: 

1. the provision of a very large number of 40 
discrete light sources (LEDs). If only a few of the 
LEDs fail, there will be little visual deterioration to 

the display, 

2. by suitable selection of the LEDs. the 
colour of the display or parts of the display is 45 
easily adjustable without the use of tinted glass or 
other filters, and 

3. a considerable saving in energy cost. 
However, it might be desirable to reduce the 

expense of manufacture of such LED arrays within 50 
conventional glass bulbs. Moreover, when used for 
displays, the glass bulb itself may produce some 
glare and reflection of, example, sunlight, thus ten- 
ding to confuse the display. Also the reliability of 
the connector socket may not be high due to the 
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fact that the contacts are not environmentally seal- 
ed and are therefore susceptable to corrosion. Cor- 
rosion in the socket may make it difficult to replace 
the bulb especially in harsh environments such as 
highways. 

SUMMARY OF THE INVENTION 

According to the present invention, there is 
provided a light emitting diode cluster unit for out- 
door use comprising: a connector socket for direct 
connection into an electric outlet, the connection 
socket being provided with first electric contacts 
within the socket and electric connection means 
through a rear wall and adapted for connection into 
said outlet; a housing for a cluster of light emitting 
diodes slidably nested within said connector socket 
and being an open fronted socket having electrical 
connection means extending through a rear wall to 
second electric contacts adapted to connect said 
first electric contracts of said connection socket, 
the light emitting diodes being positioned on a 
circuit board and embedded in potting compound 
within the housing socket light emitting domes of 
the light emitting diodes projecting from a front 
surface of the potting compound, a connector sock- 
et for said housing for connection into an elec- 
trically operated display. Preferably, a generally 
tubular visor is provided extending fprwardly of the 
light emitting diode cluster. The invention also pro- 
vides a display sign incorporating a light emitting 
diode unit according to the invention. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Embodiments of the invention will now be de- 
scribed by way of example with reference to the 
drawings in which: 

Figure 1 is a view mainly in section of a 
disassembled LED unit according to an embodi- 
ment of the invention; 

Figure 2 is a view similar to that of Figure 1 
with the unit assembled; 

Figure 3 is a sketch showing one pattern of 
red and yellow LEDs in a unit: and 

Rgure 4 is a sketch of the unit from the rear 
showing terminals for connection into an outlet; and 

Rgure 5 is a . sketch of a display sign ac- 
cording to the invention comprising LED units; 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 
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An LED unit 10 for outdoor use comprises a 
three-part structure of an LED cluster member 14 
resting in a connector socket member 16, which 
itself fits, on the one hand, into one end of a 
tubular visor member 12 and. on the other hand, is 
provided with means for direct connection into a 
display sign. 

A cluster of LEDs 20 is set on a circuit board 
22. For display signs for written information, the 
LEDs 20 are suitably mixed red and yellow LEDs, 
the red and yellow LEDs having their own connec- 
tions to supply circuit for electricity. One suitable 
pattern of red and yellow LEDs 20 is shown in 
Figure 3. Suitable series resistors may be provided 
to guard against overloading the LEDs. 

The circuit board 22 with its cluster of LEDs 20 
is connected with wiring 24 for both red and yellow 
LEDs to socket connections of a generally cylin- 
drical housing 26 for the LED cluster. The housing 
26 is open to one side and is provided with a 
projection 27 housing socket electrical sockets 29 
•for pins 30 of the connector member 16. Suitably 
four such sockets 29 may be provided as seen in 
Figure 6. The circuit board 22 fits into the housing 
26 and is set therein in potting compound 28 so 
that the cluster of LEDs project towards the front of 
the housing. Thus, potting compound 28 may both 
firmly set the LEDs in position and seal them into 
the housing so that the arrangement may be water- 
right. The top domes of the LEDs 20 project from 
the potting compound 28 to provide light at the 
front opening of the housing 26. 

The housing 26 may suitably be of circular 
section to receive a circular cluster of LEDs but 
other shapes are possible. An arrangement or cir- 
cular clusters (Figure 3) is especially useful for 
highway text displays where light bleed between 
pixels is of concern. 

The housing 26 rests slidably in connector 
member 16 with pins 30 of the connector member 
in electrical contact in socket connections 29 of 
housing 26. As shown, there are four pins 30, each 
mating with a socket 29. Two of these pins are 
provided to connect wiring the red LEDs and two of 
them are provided to connect wiring to the yellow 
LEDs. However, it will be appreciated that an in- 
finite variety of colour patterns are possible and it 
is not necessary to provide two different colours of 
LEDs in a unit 10; either less or more colours are 
possible. 

The connecting socket member 16 comprises 
a socket of similar cross-section to that of the 
cluster member 14, and pins 30 for mating with 
sockets 29. 

The connecting socket member 16 may be 
useful to provide directionality to the housing 26 
and to protect the circuit board in housing 26 from 
any torque during connection of the unit into the 



main display board. By the use of a connecting 
socket 16, driver circuitry may be mounted directly 
behind the connector socket, thus saving space 
and the cost of separate driver circuits. Moreover. 

s the arrangement may provide protection of driver 
circuits from ultraviolet rays. 

To aid weather proofing, each housing 26 may 
be provided with at least one peripheral groove for 
a sealing ring 32. As shown, two sealing rings 32 

io are provided. These rings 32 may seal with the 
interior of connecting socket member 16. 

Conveniently, sockets 29 are provided in a 
projection 27 from the back of housing 26 which 
projection fits into a corresponding recess 34 of 

/s connector member 16. which recess houses pins 
30. While the projection 27 and recess 34 are 
shown as having circular cross-sections, there is no 
reason why they should not be of other shapes, 
e.g., triangular or hexagonal, to aid proper location 

20 of pins 30 in sockets 29. Alternatively, a locating rib 
and groove may be provided on respective ones of 
the projection 36 and recess 34. 

Plug member 38 is provided on the back of 
connecting socket 16 for direct connection into a 

25 display sign having suitable electric power supply 
to power the LEDs. and within the socket 16 con- 
nector means are provided for the sockets 29 of 
the cluster member 14. 

The arrangement as so far described may be 

30 advantageous in that it is inexpensively and easily 
assembled without the need for encapsulating the 
LED clusters in a frangible glass bulb. The resul- 
tant combination of LED cluster member 14 and 
connector socket member 16 is robust and the 

35 cushioning of the LEDs in water-proof potting com- 
pound may provide protection for the LEDs result- 
ing in long life and little or no maintenance. More- 
over, the arrangement may be subject to reduced 
tendency to be obscured by glare of reflected light, 

40 such as sunlight, therefrom. Also pulse width mod- 
ulation can be used to infinitely vary the light 
output level of the cluster to match the ambient 
light levels. 

The provision of visor 12 may provide several 
45 additional advantages, in that visor 12 covers con- 
nector member 16 and may contribute to protect- 
ing it from dust, dirt and exhaust fumes. However, 
the intended function of visor 12 is to shield the 
LED cluster from sunlight and from laterally in- 
so cident light. Thus the visor acts to focus the light 
output towards the viewer. For example, in the 
highway application it is important the motorists in 
peripheral traffic lanes do not read messages which 
do not apply to them. The visor also prevents light 
55 bleed between pixels which ensures proper defini- 
tion of each character. 

Each visor 12 comprises a tube, one end por- 
tion of which fits slidably over connecting member 
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16 and is aligned axially with it. Stops 40 may be 
provided on member 16 for visor 12 to determine 
its final position or member 16. The visor 12 is 
considerably longer in its axial dimension than 
cluster member 14 and connector member 16 and 
is suitably made from dark coloured plastic with a 
matte surface. Moreover, the visor 12 may be 
shaped at its front end to form an upper hood 
portion 42 and a lower cut away portion 44. 

The upper hood portion 42 may act as addi- 
tional protection from overhead light and lower cut 
away portion 44 may aid vision of the display via 
tubular visor 12. 

The visor 12 may suitably be between 2 inches 
to 12 inches in length for example it may be more 
than 4 inches at its cut away portion 44 and more 
than 8 inches at its hood portion 42. The combina- 
tion of the LEO cluster member 14 nested within 
the connector member 16 may have a length of 
around 1 inch. Thus, the visor member may suit- 
ably be around ten times as long as the LED 
cluster in its connecting member. Suitably a rib 
and groove or other locating means may be pro- 
vided to locate the hood in an upper position. 
Because the visor is a simple tube easily slidabie 
onto the connector member, it is easily replaceable 
when required. It may be made to be robust to 
withstand breakage and deterioration due to envi- 
ronmental conditions. However, a housing for a 
cluster of light emitting diodes slidably nested with- 
in said connector socket and being an open-fronted 
socket having electrical connection means extend- 
ing light emitting diodes through a near wall to 
second electric contacts adapted to connect with 
said first electric contacts of said connector socket, 
positioned on a circuit board and being housing 
embedded in potting compound within the socket 
light emitting domes of the light emitting diodes 
projecting from a front surface of the potting com- 
pound, a connector socket for said housing for 
connection into an electrically operated display; 
and in the event, over a long term, if deterioration 
does occur, the visor is inexpensive. 

Figure 5 is a sketch giving a general indication 
of the use of units 10 in display sign. Suitably each 
unit 10 forms an integer of each letter or other 
symbol of the sign. However, in the event of com- 
ponent failure, it is* unlikely that all the LEDs of a 
unit will fail together. Thus, in the event of compo- 
nent failure, letter or symbol definition may be 
improved over the case where a single incandes- 
cent unit is used for a similar integer. 

Claims 

1. A light emitting diode cluster unit (10) for 
outdoor use comprising: a connector socket (16) 



for direct connection into an electric outlet, the 
connector socket (16) being provided with first 
electric contacts (30) within the socket and electric 
connector means through a near wall and adapted 

5 for connection into said outlet: a housing (26) for a 
cluster (14) of light emitting diodes slidably nested 
within said connector socket and being open fron- 
ted having electrical connection means (29) extend- 
ing through a rear wall and adapted to connect said 

jo first electric contacts (30) of said connector socket 
(16). the light emitting diodes (20) being positioned 
on a circuit board (22) and embedded in potting 
compound (28) within the housing (26) so that the 
light emitting domes of the light emitting diodes 

is project from a front surface of the potting com- 
pound. 

2. A unit as claimed in Claim 1 including a 
generally tubular visor (12) extending forwardly of 
the light emitting diode cluster (14). 
20 3. A unit as claimed in Claim in which the visor 
(12) includes an upper hood portion (42) extending 
further forwardly of a main visor portion. 

4. A unit as claimed in Claim 2 in which the 
visor (12) extends forwardly of the light emitting 

25 diode cluster (14) by between 5 cms and 30.5 cms 
(2 inches and 1 2 inches). 

5. A unit as claimed in Claim 1 in which the 
light emitting diode cluster (14) includes a plurality 
of light emitting diodes for emitting one colour of 

30 light (R) and a plurality of light emitting diodes for 
emitting another colour of light (Y). 

6. A unit as claimed in Claim 1 in which weath- 
er sealing (32) is provided between the connector 
socket (16) and the housing (26). 

35 7. An electrical display sign having electrical 
outlets for a plurality of light emitting diode units 
(10) including light emitting diodes (20) connected 
into said outlets, each light emitting diode unit (10) 
comprising: a connector socket (16) for direct con- 

40 nection into an electric outlet, the connector socket 
being provided with first electric contacts (30) with- 
in the socket and electric connector means through 
a near wall and adapted for connection into said 
outlet; ..a housing (26) for a cluster (14) of light 

45 emitting diodes slidably nested within said connec- 
tor socket (16) and being open fronted with elec- 
trical connection means (29) extending through a 
rear wall adapted to connect said first electric con- 
tacts (30) of said connection socket (16), the light 

so emitting diodes (20) being positioned on a circuit 
board (22) and embedded in potting compound 
(28) within the housing (16) so that the light emit- 
ting domes of the light emitting diodes (20) project 
from a front surface of the potting compound. 

55 8. An electrical display sign as claimed in 
Claim 7 including a generally tubular visor (12) 
extending forwardly of the light emitting diode clus- 
ter (14). 
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